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Abstract: Research has monitored the manner under which growing conditions in the pig shelters may influence 
the behavioural and productivity indicators as means of assessing fattening pigs’ welfare. 
We simultaneously monitored the evolution of factors such as microclimate; animal behaviour and 
productivity in two different farming systems. We recorded the animal body weight at the beginning of their 
fattening period (28-29;5kg) and at its end (104;6-119kg). The growth varied and it was 12% lower in the shelter 
were we did not monitor the microclimate. The shelter air temperature varied greatly over the study period in the 
shelter where it could not be controlled and monitored (5-90C); thus compelling the pigs to spend most of their 
time lying down  (both in the cold and the hot season) in order to keep their homeostasis.   
All these aspects indicate that monitoring the microclimate factors and particularly the shelter air 
temperature is very important in the case of raising fattening pigs as great variations may influence productivity 
and behaviour; and inherently their welfare level. 
 
INTRODUCTION 
 
Welfare quality levels depend on the housing place and especially on the resting area; 
on the quality of microclimate factors; on the animal health condition; feeding and watering 
manner as well as on being able to manifest their natural behaviour. Hauser and Mayer stated 
in 2001 that alternative farming systems in which pigs have access to outdoor environment 
offer growing conditions that are beneficial both to their welfare and economic productivity 
(Bockich et al. 1998); compared to conventional systems. 
Behavioural welfare indicators may show variations consecutive to the action of 
environmental factors; especially to that of air temperature. This is due to pigs’ physiological 
and morphological adaptation mechanisms to extreme air temperatures; to which the animals 
react by changing their behaviour; particularly the resting one (Andersen et al.1998). This fact 
may lead to physiological stress and Becker et al demonstrated some indicators’ response 
such as cortizol and salivation to these extreme temperatures in 1997. 
 
MATERIAL AND METHOD 
 
Research has been carried out in an intensive farming unit for finishing pigs; which was 
undergoing modernization work. Observations were made during 10 months of study from 
February until December same year. 260 Landrace finishing pigs (n: 260) were monitored; of 
similar weight (28-29;5 kg); same age (10 weeks) and similar thermic needs. Animals have 
not been taken out of the production cycle in order to be observed; they were identified by 
means of a marker spray. 
The pigs’ participants to study were sheltered in two similar shelters in terms of 
construction and organization (collective boxes); but different in terms of their functionality. 
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The microclimate and ventilation were automatically monitored; controlled and regulated in 
the first shelter (A1); which permitted fresh air inside through the porous part of the ceiling; 
and allowed air exhaustion through exhaust pipes located in the lateral shelter walls. There 
was no microclimate monitoring in the second shelter (A2) and the ventilation system was 
artificial; by means of an electric ventilator a few times per day. 
Pigs were accommodated in both shelters in collective boxes featuring discontinuous 
flooring all over the shelter surface (out of plastic in A1 and out of metal bars in A2). Feeding 
was made according to age and weight designed recipes and all pigs had free access to water. 
The box environment was not enriched in any of the situations; whereas microclimate factors 
(temperature; UR; air ventilation speed) were measured at the animal level (A1; A2); three 
times per week. We used an Assman Psychrometer and an electronic anemometer in A2; 
whereas measurement was permanent in A1 by means of automatic monitoring sensors 
located in the attic. There were 6 measurement points; established in various shelter locations 
prior to actual measurement started. 
Animal behaviour (table 1) was monitored throughout the entire research study; by 
direct observation of different types behavioural manifestations; for 30 minutes; 3 times/day 
(at 8.00; 13.00;18.00); once a week.  
 
Table 1. 
Behaviour of pigs’ participant to research monitored during the entire study period 
 
Observed behaviour Description of behaviour manifestations 
Walking Walking around the box 
Investigation Investigating the box flooring and walls 
Rest Lying down; eyes closed 
Feeding Feeding from feeder 
Other Watering; decubitus position; eyes open; short interactions with peers 
etc. 
 
Likewise; pigs were weighed on an electronic balance aged 10 weeks; when they were 
transferred to the finishing pigs sector; and at the end of production cycle when they were 
transported in order to be slaughtered. 
Statistical data analysis included the t student test with a view to comparing behaviours 
of the groups of animals depending on the shelter temperature levels during the entire 
research period and production efficiency in both cases.  
 
RESULTS AND DISCUSIONS 
 
Health; welfare as well as productivity levels in finishing pigs depend to a great extent 
on microclimate factors; especially air temperature. Once the latter is outside thermically 
neutral area (+/-); it becomes a major stress factor to pigs; which respond differently in order 
to adapt to their environment.  
The main values of microclimate factors we investigated varied depending on air 
ventilation system in the shelter as well as on season and more so in the shelter that did not 
feature microclimate-monitoring system. Air temperature recorded the widest variation levels 
among the investigated factors (fig 1).  
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Fig 1. Air temperature levels (0C) in the two systems (A1; A2) 
 
Air temperature levels recorded variations during the three study periods; which led to 
changes in animals’ behaviour. High air temperature and UR determined the pigs in the 
system; which we did not monitor (A2) to lie down 65% of the day; probably in order to 
increase heat ventilation area and keep homeostasis levels (fig 2).  
Goetz and Rist stated in 1984 that pigs keep a lateral decubitus position in order to 
expose maximum body area to floor area; while they preferred wet places. Olsen observed in 
2001 that the above situation might lead to air pollution due to the increase in ammonia and 
odouring gas levels in the shelter.  
During our research – carried out solely in the warm season -; the pigs took the wet side 
of the floor destined to defecation most time of the day; which was detrimental to their body 
hygiene. 
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Fig 2. Ways to express pigs’ behaviour (%) 
 
The number of other behavioural activities recorded was higher in the non-monitored 
shelter; here pigs showed different types of behaviours because they had to make effort to 
adapt to the environment; compared to the other shelter; where the behaviours pigs showed 
were less intense and numerous. In this case the pigs effort to keep in the neutral area was 
predominant.   
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Temperature is a strongly influencing environmental factor on fundamental biological 
processes; with direct effect on productive performance in pigs’ case. When temperature in 
the growing area rises or drops compared to the animals’ thermal neutral limits; 
thermogenesis processes intensify; which in turn leads to an additional energy consumption 
detrimental to production – we recorded this aspect as well when weighing the animals at the 
end of research period.  
The net weight recorded at the end of the fattening period was 14;4 kg lower in A2 than 
A1 (119 kg); table 2. In the neutrally thermal area of 18-21oC for finishing pigs the thermo-
regulation mechanisms work on lowest energy consumptions; which enables the best growth 
performance. 
 
Table 2.  
Finishing pigs body weight in the two shelters 
 
Finishing pig weight Pig weight at the beginning of 
fattening period/ kg Conventional system Monitored system 
Initial weight; kg 29;5 28 
Final weight; kg  104;6 119 
 
When temperature increases above 21oC; thermolitic processes intensify compared to 
the thermogenesis ones which will work less efficiently and require a higher energy volume to 
maintain.  
Finishing pigs are raised today in shelters that are differently designed; built and 
monitored in terms of microclimate and other environmental factors. This aspect may 
influence their welfare quality levels.  
 
CONCLUSIONS 
 
Research has shown that in shelter where microclimate is not controlled there will be 
animal behavioural changes both in the warm and cold seasons due to a decrease of pigs’ 
daily activities.  
Pigs’ behavioural responses to environmental factors; especially to air temperature have 
been recorded as rest up to 65%; depending on the increase or decrease of shelter air 
temperature. 
High shelter temperature led to supplementary energy consumption detrimental to 
productivity; which dropped in pigs raised in the non-monitored shelter in terms of 
microclimate.  
The net weight recorded at the end of the fattening period was 12% lower in 
microclimate-unmonitored shelter than in monitored microclimate shelter. 
The microclimate and ventilation automatically monitored; controlled and regulated 
proved to have positive results; in the environment quality and in the welfare of pigs. 
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